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Missions 10 I’1u1o and the outer Solar Systcm arc typically driven by factors which lend to
incrmsc cost, such as: ]ong ]ifc, high radiation exposure, a ]argc power source, high AV
rcquircmcnts, difficult tclccoll]llltlllicatiolls  links, low solar illumination at the clcstinatim,  and
demanding scimcc  mcasurcmcnts. Advanccc] tcchmlogy  is a central part of rcspcmclin.  g to such
challenges in a manner which permits the cost of dcvc]opmcnt  an(i operations lo be an mlcr of
magnitude less than for prior outer plancl  missions. Managing, the process of tcchno]ogy
planning  and advancccl clcvclopmcnt  versus Ihc associated cost and missim  risk is a fmmidablc
challcngc.  oulcr Solar Systclll/l)lllto/l  ltlroj>a  clcvclopmcnt  activities arc leveraging the latest
products from the industry, government lab ancl academia tcchno]og,y pipeline in the areas of
soflwarc,  low power inlcgratccl microclcctronics, low mass, high efficiency radioisotope power,
and Iclccolllllltlllicatiolls.

‘]’his paper summarizes the current tcchno]op,y dcvc]opmcnt  p]an, which is tight] y coup]cd to the New
Millennium l’mgram (NM]’) lkwp  ,$jwxc 1 tcchno]ogy  validation flight. Specific detail will be
prcscntcd  about advanced microc]cctronics  tcchno]op,y. ‘1’his tcclmology  will also bc shown in Ihc
context of an on-going tcclmo]ogy  roadmap  thai extends beyond the Pluto llxprcss mission. Othcr
dctai]s fc~cus on ncw tcchno]ogics  availab]c  for low cost mission operations, and the proccsscs required
to best develop and utilix,c  these tcchno]ogics.  ‘1’hc dcvc]opmcnt  goal is to crcatc an integrated flight and
~rout]d systcm with the functional simplicity ncccssary  to achicvc  high reliability, operability, and a low
tolal mission cost. ‘1’hc dcvc]opmcnt  process lcvcragcs  the J]’], IJlight System ‘1’cstbcd  and commercial
off-lhc-shc]f (CO’1’S) products. A university partncrsbip  provides additional dcvclopmcnt  supporl  and is
leading to a partnership for operations. Software tcchno]ogics  for spacecraft self-co~~~l~lalldillg and sclf-
monitoring play a kcy role in meeting an operations vision called l)cacon  Monitoring. ‘1’his approach is
cxpcctcd  to dccrcasc  operations COSI significantly by reducing the amounl  ofroutinc  interaction with the
spacccrail.  ‘1’hc cxpcricncc  ~athcrcd may bc valuab]c  to llartb orbiting missions, the Mars lixploration
l’rogram, and Mission 10 l)lanct 1 ~arth.


